Abstract. The development of residential construction on alluvial territories requires high-quality engineering background in the initial stages of development. In the area with high ground moisture, the erection of buildings is difficult and drainage measures are required. The necessity to choose the method of wastewater disposal on alluvial territories has become an urgent problem, because the quality and operational characteristics of the construction depend on the correct engineering preparation of the territory, as well as the stability and capital of the buildings and structures being erected. The purpose of the work was to develop a method for the diversion of water from undesirable small reservoirs of anthropogenic origin. Approbation of method was carried out on the example of a temporary reservoir formed on the territory of a residential complex of the wash-up area of the Vasilievsky Island, St. Petersburg, where engineering training is intensively underway. The implementation of proposed method is stated.
Introduction
Currently, there is an urgent problem of temporary undesirable man-caused reservoirs of small volume [1] [2] [3] [4] . Often and being the most "inconvenient" such water reservoirs occur in the following cases:
1) in depressions of solid waste landfills; 2) pumping water from the excavation to the relief when building facilities on the territory of construction sites.
Hundreds thousands of tons of household waste are accumulated annually in urban landfills [5] . Being decomposed, domestic waste poisons air, soil, and underground water with dangerous toxins that spread sewage and thus become a serious danger to the environment and human [1] . The need for disposal of storm water overflow from landfill sites is relevant from the time of their formation and to the present, because the formation of garbage dumps from various wastes is a global environmental problem throughout the world [6, 7] .
Sewage storm water at the landfills is contaminated not only mechanically, but chemically hazardous substances, therefore, such water should be diverted to special waterloss accumulators, after which water purification takes place [8] . The water from the pits is often pumped out not to water receivers, but directly on the relief, due to the growth of residential construction and the desire to reduce costs. The consequences of a free outflow on the terrain are a decrease in the bearing capacity of the basement and the suffusion of the soil [9] [10] [11] . Temporary anthropogenic water reservoirs occupy the useful area of the territory for building, the possibility of free movement of pedestrians and transport, negatively affect the sanitary norms and aesthetic appearance in general [7] .
The alluvial territories on Vasilievsky Island today already represent a completely autonomous microdistrict, where a number of residential complexes are being actively built,so as the large public and business center, and a seaport. However, the problem of wastewater disposal at construction sites in the construction of residential complexes is not solved. On the alluvial territories of Vasilievsky Island allocated for the development of the residential complex «Ya -Romantic. Svetliy Put`» ( Fig. 1 ) the volume of groundwater during the development of the pit was directed to a relief that was not designed for open water drainage, which led to the formation of a temporary reservoir, which requires the fastest possible utilization. The considered site with an anthropogenic undesirable reservoir is in the immediate vicinity of the Gulf of Finland (Fig. 2) . 
Materials and methods
There are two possible options for draining this and similar temporary reservoirs in the following ways: 1) by gravity discharge through the channel connecting the temporary pond with the Gulf of Finland (or another natural or artificial water intake);
2) pumping out the volume of water by means of a submersible pump taking water from a temporary reservoir and dropping it into the Gulf of Finland (or other natural or artificial water intake).
Engineering preparation and protection of the building site should be carried out at the initial stages of construction in order to ensure the continuity and quality of work on which the safety and comfort of the population depends [11] [12] [13] .
Let's consider both the proposed methods. As the proposed for implementation, we take the cheapest.
Water discharge through the channel
А -volume of temporary reservoir -2 000 м 3 . Take the channel width along the bottom -b -on the terms of production equal to 0.5 m (excavator bucket width). Flow rate V is equal to the non-washable for sand (V=0.3 m/s). The Chezy formula was applied: * Q R I   
(1) where ω -area of the flow cross-section, m 2 ; С -coefficient of Chezy; R -hydraulic radius, m; I -longitudinal slope of the channel angle (in the considered case is taken as the ratio of the difference in the minimum mark of the water surface in the pumped out basin and the water mark in the Gulf of Finland to the length of the ditch); I = (1,00 m -0,00 m) / 500m = 0,002). The coefficient of Chezy is determined by the formula:
where n -The roughness factor of the channel channel, which is determined the normatives. Consider n = 0.0275.
At a given flow rate V = 0.3 m/s reversely identify the value of the hydraulic flow radius R. With a known slope I = 0.002 R = 0.1 m.
Assuming in the first approximation that in the spaced beds the hydraulic radius is approximately equal to the average depth, we obtain an approximate value of the crosssectional area ω = b * R = 0.5 * 0.1 = 0.05 m 2 . With this area and the accepted flow rate V = 0.3 m/s, the flow rate of the channel will be Q = 0.3 * 0.05 = 0.015 m 3 /s. Thus, the specified volume of the temporary watercourse will be pumped out over time t = A/Q = 133333 s = 37 h.
The price of excavation under the channel by a mechanized method of 1 m 3 averages from 150 rubles. The cost of development of the calculated channel will be 83 025 rubles.
Pumping through a pipeline
Assumed that the water is pumped out by a standard submersible sewage pump, which delivers the flow into the pipeline with a diameter d=0,05 m. We also assume that the maximum geometric pressure, overcome by the pump Hg equal to 0,5 m (the difference between the highest point in the terrain along which the pipeline passes and the minimum mark of the surface of the pumped out basin). In order to select the pump it is necessary to know:
1. Design pressure and pump supply; 2. Pipeline characteristics (Q÷H)p в in the form of the table.
For an approximate calculation, the working pressure in the pipeline can be adopted by formula:
where ∆hpp. -pressure loss in the pipeline, m. The loss of pressure in the pipeline is composed of losses along the length and local pressure losses: Local hydraulic pressure losses are calculated using the Darcy formula:
where ζ =1, local loss ratio. Calculation is made for several feed rates to build the pressure characteristic of the pipeline.
Results and discussions
The results of the calculations are recorded in Table 1 . Analyzing modern pumps that offer domestic and foreign markets, it can be concluded that the working pressure of a submersible pump, designed for a relatively small flow of water, ranges from 5 to 14 m. Pumps with a large head are designed for a large feed, which does not satisfy specific conditions (Fig. 3) . The decision to use one of the proposed methods is made on the basis of economic comparison of options or based on a specific situation. Based on the results of calculations, it is advisable to use the open drainage method for draining small volumes of soils on which work is done, which benefits in many respects:
 ease in technology of erection;  speed of erection;  ease and speed of elimination;  environmentally friendly;  low labor costs and cost indicators. When the water is pumped, the characteristic of the pipeline could be built, along which the pump is selected and the pumping time is determined. The costs of pumping out add up to the cost of the pump and the pipeline (or their lease) and the cost of electricity expended. In order to receive the full picture of soil properties in the considered area, during the engineering preparations [14] [15] [16] [17] , it is necessary to investigate the hydrophysical properties of the soil [17] [18] [19] [20] , moreover in case of hydraulic engineering [21] [22] [23] [24] [25] [26] .
Summary
In this paper, authors considered two of the simplest existing methods of wastewater disposal. For a given volume of pumped water, slope and width of the discharge channel, a hydraulic calculation is made, from which the flow and time of the liquidation was determined, the time of water evacuation from the channel was determined, and the expenses for excavation were calculated in the development of the canal for drainage of the temporary reservoir. The choice of the drainage method of temporary anthropogenic water reservoirs was justified by a technical and economic comparison. Comparing the costs of draining a temporary reservoir, it can be concluded that for specific conditions it is economically profitable to produce it by developing a trench in a mechanized way, which costs almost 3 times less than using a submersible pump with a pipeline. The proposed method should be used comparatively with the complex research of construction site soil properties.
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